Half-metallic ordered double-perovskites with fully polarized conduction bands and Curie temperatures (T c ) above room temperature (RT) are of interest for devices which depend on spin polarized transport. Therefore their magnetic, electronic and in particular their magneto-resistive properties 1 have been investigated intensively over the past two decades.
The grain boundaries in these materials act in most cases as tunnel barriers. The early theories of inter-grain tunneling magneto-resistance addressed the problem of tunneling through a non-magnetic barrier separating two ferromagnetic grains (including vacuum). Unlike the difficulty in separating the magnetic properties of the layers from those of the bulk, 7 it is relatively easy to study the electronic properties of the grain skin layers when the electronic transport is dominated by inter-grain tunneling as is the case in most of the polycrystalline samples of the title materials. In this report we focus on the zero-field conductivity of various samples of the five title compounds; this comparative study revealed some important features of the grain-boundaries of these half metals. σ(T) predicted by this model is:
where The FIT model has been extended to electric-field dependent conductivities. The nonlinear I-V characteristics measured on some SFMO samples (using pulsed currents in order to avoid Joule heating) are consistent with the extended FIT model, at least qualitatively .
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The FIT model does not address magnetic interactions. Since it was applied successfully to at least three groups of magnetic materials (our title materials, CrO 2 and its composites 17,18 and Co-based nanocomposites 19 ), it may be assumed that the influence of the magnetic interactions is on the nature of the tunneling barrier and on the pre-exponent.
Since M i of our samples varies between 1 and 4, we attempted to detect correlations between the tunneling parameters of the exponent of Eq. (1) and M i . Table II 
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The upper curve in Fig. 1(a) shows σ(T ) of a sintered SFRO sample that underwent a short heat treatment at 500 o C in Ar5%H 2 . The maximum indicates mixed grain-boundary and metallic conductivity. A similar behavior is seen in Fig. 2 2. The data of T 1 /T o for cold pressed samples (i.e. for bare boundaries) lie close to a straight line that extrapolates to zero near M i = 5 which corresponds to the d-gap (see Table I ). The possibility that such a simple analytical function fits the dependence of πχw/2 on M i for this set of half-metallic c.p. samples requires further experimental and theoretical support.
Our analysis shows that the quality of the tunneling barriers in inter-grain conductivity depends on T o . The higher T o relative to RT, the closer is inter-grain tunneling to elastic tunneling. Table II and Fig. 3(b) show that, for only 3 samples out of 19, T o > 1000 K, i.e.
for two polycrystalline samples of SFMO (in Fig. 3 This requires a more systematic investigation. represent Eq. 1 fitted to experimental data.
